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DETAILED ACTION 

The indicated allowability of claims 1,3-11 and 15-43 is withdrawn in view of the 
newly discovered reference(s) to Sorbello (U.S. Patent 4,929,959). Phelan (U.S. Patent 
6,842,157 B2), Collins (U.S. Patent 5,086,304) and Phelan (U.S. Patent 6,646,621). 
Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1 , 9, 20, 23, 26, 29, 32, 34-39 and 41 are rejected under 35 U.S.C, 102(b) 
as being anticipated by Sorbello (U.S. Patent 4,929.959). 

Regarding claim 1, Sorbello discloses a subarray beamformer (layers 100-500) 
(Fig, 2) for a multi-beam phased array antenna [(Fig. 2) [refer to phase array antenna 
with 90'* phase as in col. 2, lines 15-17) comprising: a plurality of phased array antenna 
beamforming layers (100-500) (Fig. 2) comprising; a first beamforming layer (200) (Fig. 
2) having a first plurality of combiners (CI) [see attached sheet of Fig. 2] in a first 
orientation (1) [see attached sheet of Fig. 2] and combining a first set of signals [see 
attached sheet of Fig. 2] to form a second set of signals [see attached sheet of Fig. 2]; 
and a second beamforming layer (400) (Fig. 2) having a second plurality of combiners 
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(C2) [see attached sheet of Fig. 2] in a second orientation (2) [see attached sheet of 
Fig. 2] coupled to and opposing said first plurality of combiners [opposing by layer (300) 
(Fig. 2)1 , said second plurality of combiners combining said second set of signals [see 
attached sheet of Fig. 2] to form at least one first combined signal, 

wherein said first plurality of combiners are in a first unidirectional orientation (1) 
and said second plurality of combiners are in a second unidirectional orientation (2) 
orthogonal [the orientations of the first and second combiners (1) and (2) are orthogonal 
as shown in attached sheet of Fig. 2] to said first unidirectional orientation. 

Regarding claims 9. 20, 26, 32, 36 and 38, Sorbello discloses the assembly 
wherein said subarray beamformer comprises fewer beamforming layers (5 layers) (Fig. 
2) than a quantity of radiating elements [there are many elements/slots (16a) on 
radiating layer 300] (Fig. 2) within said plurality of radiating elements (col. 3, lines 38- 
40). 

Regarding claims 23 and 35, Sorbello discloses an satellite (col. 1 , line 41) 
having a multi-beam phased array antenna assembly (Fig. 2) comprising: a plurality of 
radiating elements [radiation elements of layer 300 (Fig. 2, col. 2. lines 55-56)] receiving 
a plurality of beams [beams transmit from layers (200) and (400)] having a first set of 
signals (at CI) [see attached sheet of Fig. 2]; a common structure (layer 300) coupled to 
said plurality of radiating elements (Fig. 2); a plurality of signal conditioners (radiating 
slots 16a) (Fig. 2) coupled to said common stmcture; and a subarray beamformer 
(layers 100-500) (Fig. 2) coupled to said plurality of signal conditioners and comprising; 
a plurality of phased array antenna beamforming layers (100-500) (Fig. 2) comprising; a 
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first beamforming layer (200) (Fig. 2) having a first plurality of combiners (C1 ) [see 
attached sheet of Fig. 2] in a first orientation (1) and combining said first set of signals to 
form a second set of signals [see attached sheet of Fig. 2]; and a second beamforming 
layer (400) (Fig. 2) having a second plurality of combiners (C2) [see attached sheet of 
Fig. 2] in a second orientation (2) coupled to and opposing said first plurality of 
combiners [opposing byJayen (30Q) (Fig. 2)], said second plurality of combiners 
combining said second set of signals to form at least one first combined signal (Fig. 2 in 
attached sheet). 

Regarding claims 28 and 34, Sorbello discloses an assembly wherein said 
plurality of phased array antenna beamforming layers comprise approximately two 
beamforming layers (Fig. 2). 

Regarding claims 29 and 37, Sorbello discloses an satellite (col, 1, line 41) 
having a multi-beam phased array antenna assembly (Fig. 2) comprising: a plurality of 
radiating elements [radiation elements of layer 500 (Fig. 2, col. 2, lines 55-56)] 
transmitting a plurality of beams [beams transmit from layers (400) and (400)] having a 
first set of signals (at CI ) [see attached sheet of Fig. 2]; a common structure (layer 300) 
coupled to said plurality of radiating elements (Fig. 2); a plurality of signal conditioners 
(radiating slots 16a) (Fig. 2) coupled to said common structure; and a subarray 
beamformer (layers 100-500) (Fig. 2) coupled to said plurality of signal conditioners and 
comprising; a plurality of phased array antenna beamforming layers (100-500) (Fig. 2) 
comprising; a second beamforming layer (400) (Fig. 2) having a second plurality of 
dividers (D2) [see attached sheet of Fig. 2] in a second orientation (4) [see attached 
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sheet of Fig. 2] and dividing at least one first combined signal (at C1 ) to form a second 
set of signals [see attached sheet of Fig. 2]; and a first beamforming layer (200) (Fig. 2) 
having a first plurality of dividers (D1) [see attached sheet of Fig. 2] in a first orientation 
(3) [see attached sheet of Fig. 2] coupled to and opposing said second plurality of 
dividers [opposing by layer (300) (Fig. 2)], said first plurality of dividers dividing said 
second set of signals to form at least one first set of s[gnals (Fig. 2 in attached sheet). 

Regarding claim 39, Sorbello discloses method of forming a multi-beam phased 
array antenna assembly (Fig. 2) comprising: manufacturing a common structure (300) 
(Fig .2) configured to couple a plurality of radiating elements [layer 300 is coupled with 
plurality of radiating elements] (Fig. 2) to a plurality of signal conditioners [radiating slots 
(16a) in Fig. 2]; coupling a beamforming board [layer 300 is also a beamforming board] 
to said plurality of signal conditioners; and encasing said plurality of signal conditioners 
and said beamforming board in said common structure (Fig. 2). 

Regarding claim 41, Sorbello discloses a subarray beamformer (layers 100-500) 
(Fig. 2) for a multi-beam phased array antenna [(Fig. 2) [refer to phase array antenna 
with 90° phase as in col. 2, lines 15-17) comprising: a plurality of phased array antenna 
beamforming layers (100-500) (Fig. 2) comprising; a second beamforming layer (200) 
(Fig. 2) having a second plurality of dividers (D2) [see attached sheet of Fig. 2] in a first 
orientation (4) [see attached sheet of Fig. 2] and dividing at least one first combined 
signal [see attached sheet of Fig. 2] to form a second set of signals [see attached sheet 
of Fig. 2]; and a first beamforming layer (200) (Fig. 2) having a first plurality of dividers 
(D1) [see attached sheet of Fig. 2] in a first orientation (3) [see attached sheet of Fig. 2] 
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coupled to and opposing said first plurality of combiners [opposing by layer (300) (Fig. 
2)] , said first plurality of dividers dividing said second set of signals [see attached sheet 
of Fig. 2] to form a first set of signals, wherein said first plurality of dividers are in a first 
unidirectional orientation (3) and said second plurality of dividers are in a second 
unidirectional orientation (4) orthogonal [the orientations of the first and second dividers 
(3) and (4) are orthogonal as shown in attached sheet of Fig. 2] to said first 
unidirectional orientation. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sorbello (U.S. Patent 4,929.959) in view of Phelan (U.S. Patent 6,842,157 B2). 

Regarding claims 8 and 19, Corbello discloses all of the limitations except of a 
beamformer wherein the second beamforming layer comprises fewer 
combiners/dividers than the first beamformer layer. However, Phelan teaches the 
beamformer having a second layer (27) (Fig. 2) having fewer combiners/dividers (inside 
the layer) than a first layer (23) (Fig. 2) [layer 23 having more combiners/dividers 
(elements 24) than elements in layer 27]. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to set up the device 
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of Sorbello with two layers have different combiners/dividers as taught by Phelan in 
order to arrange the coupling of layers into antenna system for controlling the phase or 
bandwidth of frequency. 

5. Claims 10, 21 , 27 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sorbello (U.S. Patent 4.929.959) in view of Collins (U.S. Patent 
5.086.304). 

Regarding claims 10. 21, 27 and 33. Sorbello discloses all of the limitations 
except the plurality of phased array antenna beamforming layers comprise 
approximately less than or equal to four beamforming layers. However. Collins teaches 
the phased array antenna comprises four beamforming layers in Fig. 2, col. 6, lines 55. 
Therefore, it would have obvious to one having skill in the art at the time of the invention 
was made to provide the phased array antenna system of Sorbello with the four 
beamforming layers as taught by Collins in order to incorporate the antenna a novel 
waveguide network to improve the reception and transmission of high frequency 
signals. 

6. Claims 24 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sorbello (U.S. Patent 4.929.959) in view of Phelan (U.3. Patent 6.646,621). 

Regarding claim 24 and 30, Sorbello discloses all of the limitations except of 
comprising a cover coupled to the subarray beamformer. However, as evidenced by 
Phelan. providing a cover (40) (Fig. 7) is well known in the art. Therefore, it would have 
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been obvious to one having ordinary sl<ill in the art at the time of the invention was 
made to employ the antenna device of Sorbello with the cover as taught by Phelan in 
order to prevent the damage that may occurred to the antenna and improve the 
transmission and reflection of the surface during the operation of radiation. 

Allowable Subject Matter 

7. Claims 15-18, 42 and 43 are allowed. 

8. Claims 3, 4, 7, 11, 22. 25, 31 and 40 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jimmy T Vu whose telephone number is (571) 272- 
1832. The examiner can normally be reached on M - F: 9 - 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas W. Owens can be reached on (571) 272-1662. The fax phone 
numbers for the organization where this application or proceeding is assigned are (571) 
273-8300. 

m 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 
2800. 
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